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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I Investigations,  copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  the  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a Phase  I investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser- 
voir was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and 
inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected . 

Phase  I inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(flood  discharges  that  may  be  expected  from  the  most  severe 
combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a storm  event,  a finding 
that  a spillway  will  not  pass  the  design  flood  should  not  be 
interpreted  as  necessarily  posing  a highly  inadequate  condi- 
tion. The  design  flood  provides  a measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition 
and  the  downstream  damage  potential. 
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the  dam.  The  engineering  techniques  employed  give  a reasonably 
accurate  assessment  of  the  conditions  of  the  dam.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analyzed 
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report  include  the  requirements  of  additional  indepth  study  when 
necessary. 

J 

Phase  I reports  include  project  information  of  the  dam  and 
appurtenances,  all  existing  engineering  data,  operational  procedures, 
hydraulic/hydrologic  data  of  the  watershed,  dam  stability,  visual 
inspection  report  and  an  assessment  including  required  remedial 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Brief  Assessment  of  Dam  

Overall  View  of  Dam  

Section  1:  Project  Information  . . . . 

Section  2:  Engineering  Data  

Section  3:  Visual  Inspection  

Section  4:  Operational  Procedures  . . . 
Section  5:  Hydraulic/Hydrologic  Data 

Section  6:  Dam  Stability  

Section  7:  Assessment/Remedial  Measures 


Plates 

Photographs 

Check  List  - Visual  Inspection 
Check  List  - Engineering  Data 
Construction  Reports  and  Memorandums 
Soil  Tests  Data 
References 


NIIS  GftA&I 
DDC  TAB 
Unannounced 
Justification 


Distribution/ 

Availability  Codes 
Avail  and/or 
list.,  special 


NAME  OF  DAM:  GREENE  ACRES 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam:  Greene  Acres 
State:  Virginia 
County:  Greene 

Stream:  Tributary  of  South  River 
Date  of  Inspection:  27  November  1978 


BRIEF  ASSESSMENT  OF  DAM 


Greene  Acres  Dam,  an  earthen  dam  approximately  37  feet  high 
and  900  feet  long,  is  owned  by  the  First  American  Group  of 
Companies  and  was  designed  by  R.  M.  Bartenstein  and  Associates. 
The  visual  inspection  and  review  of  available  engineering 
data  indicate  no  deficiencies  requiring  immediate  attention. 


The  emergency  spillway  will  pass  56  percent  of  the  Probable 
Maximum  Flood  without  overtopping  the  dam  which  is  con- 
sidered adequate  for  the  "small"  size-"high"  hazard  classi- 
fication of  Greene  Acres  Dam.  Visual  observations  during 
the  inspection  indicated  no  evidence  of  embankment  insta- 
bility or  piping  of  an  emergency  nature.  However,  an  area 
of  sloughing  along  the  crest  was  observed,  and  it  is  recom- 
mended that  further  visual  inspection  and  a stability 
analysis  be  conducted. 


It  is  recommended  that  riprap  be  placed  along  the  embankment 
at  the  waterline  to  protect  against  wave  erosion.  Riprap 
should  also  be  placed  in  the  channel  from  the  overflow  pipe 
to  prevent  further  erosion.  The  downstream  channel  should 
be  improved  to  allow  normal  drainage  away  from  the  toe  of 
the  dam.  An  annual  maintenance  and  inspection  program 
should  be  instituted  at  which  time  minor  maintenance  items 
could  be  accomplished  including  removing  small  trees  and 
brush  from  the  embankment,  and  filling  and  seeding  bare 
areas  and  erosion  gullies  on  the  embankment  and  in  the 
emergency  spillway. 


MICHAEL  BAKER,  JR.,  INC. 


Michael  Baker,  III,  P.E. 
Chairmanof  the  Board  and 
Chiaf£S5SSfcfcive  Officer 


SUBMITTED : 


RECOMMENDED : 


ux: filial  signed  by; 
JAMES  A..  WALSH1 


APPROVED: 


Date 


James  A.  Walsh 
Chief,  Design  Branch 

vJr-oxnal  signed  by 
ZAKE  M„  GQOLWIH 
Zane  M.  Goodwin 


DouglagQtC.1^afrl&11,*»  

Colonel,  Corps  of  Engineers 
District  Engineer 

WAR  1 3 1979 


NAME  OF  DAM: 
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GREENE  ACRES 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM:  GREENE  ACRES  ID#  VA  07903 

SECTION  1 - PROJECT  INFORMATION 


Authority:  Public  Law  92-367,  8 August  1972, 
authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers  to  initiate  a national 
program  of  safety  inspections  of  dams  through- 
out the  United  States.  The  Norfolk  District 
has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the 
Commonwealth  of  Virginia. 

Purpose  of  Inspection:  The  purpose  is  to 
conduct  a Phase  I inspection  according  to  the 
Recommended  Guidelines  for  Safety  Inspection 
of  Dams.  The  main  responsibility  is  to 
expeditiously  identify  those  dams  which  may 
be  a potential  hazard  to  human  life  or  property. 

1.2  Description  of  Project 

1.2.1  Description  of  Dam  and  Appurtenances:  Greene 
Acres  Dam  is  a homogeneous  earthfill  dam 
approximately  37  feet  high  and  900  feet  long. 
Side  slopes  of  the  dam  are  approximately 
three  horizontal  to  one  vertical  (3:1)  on  the 
upstream  side  and  2:1  on  the  downstream  side. 
The  crest  width  of  the  dam  is  17  feet. 

Seepage  control  is  provided  by  a cutoff 
trench  and  toe  drain. 

The  principal  spillway  consists  of  24  inch 
diameter  C.M.P.  extending  approximately 
70  feet  through  the  embankment  about  200  feet 
from  the  right  abutment.  This  overflow 
structure  has  a 5 foot  vertical  section  of 
pipe  in  the  reservoir  with  a crest  elevation 
of  95.0  feet  P.D.*  The  pipe,  with  an  exit 
invert  of  88.0  feet  P.D.,  empties  into  a 
concrete- lined  channel  which  extends  along 
the  abutment  beyond  the  toe  of  the  dam  and 
into  an  open  channel  near  the  toe. 


1 . 1 General 
1.1.1 


* P.D.  - Plan  datum  is  approximately  630+  feet  above  U.S.G.S. 
datum. 
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The  emergency  spillway;  a 170  foot  wide, 
earth,  side-channel  type;  is  located  in  the 
left  abutment  area  of  the  dam  and  has  a crest 
elevation  of  97.0  feet  P.D. 

The  toe  drain  consists  of  6 inch  diameter 
perforated  B.C.C.M.P.  with  granular  backfill. 

The  toe  drain  extends  approximately  150  feet 
right  and  200  feet  left  of  the  reservoir 
drainpipe . 

The  reservoir  is  used  solely  for  recreation 
as  part  of  the  Greene  Acres  Development  Area. 

The  homes  around  the  lake  are  both  summer 
homes  and  permanent  homes.  The  reservoir  has 
a drain  at  the  toe  near  the  center  of  the 
dam.  The  drain  is  operated  by  a 10  inch  gate 
valve . x* 

1.2.2  Location:  Greene  Acres  Dam  is  located  on  a 
tributary  to  the  South  River  approximately 

2 miles  northwest  of  Standardsville,  Virginia. 
The  dam  is  located  off  State  Route  637  about 
1.4  miles  northwest  from  its  intersection 
with  State  Route  230.  A Location  Plan  is 
included  in  this  report. 

1.2.3  Size  Classification:  The  maximum  height  of 
the  dam  is  37  feet  and  the  reservoir  storage 
capacity  to  the  top  of  dam  elevation  is 

341  acre-feet.  Therefore,  the  dam  is  in  the 
"small"  size  category  as  defined  by  the 
Recommended  Guidelines  for  Safety  Inspection 
of  Dams. 

1.2.4  Hazard  Classification:  Several  homes  are 
located  in  the  area  immediately  downstream 
from  the  dam.  Due  to  the  possible  loss  of 
life  in  the  event  of  a failure,  the  dam  is 
considered  in  the  "high"  hazard  category  as 
defined  by  Section  2.1.2  of  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams. 

The  hazard  classification  used  to  categorize 
dams  is  a function  of  location  only  and  has 
nothing  to  do  with  its  stability  or  prob- 
ability of  failure. 

1.2.5  Ownership : The  dam  is  owned  by  the  First 
American  Group  of  Companies  of  Fallingwaters, 
West  Virginia.  Currently,  Greene  Acres  Property 
Owners  Association  is  investigating  purchase 

of  the  property. 
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1.2.6 


1.2.7 


1.2.8 


Purpose  of  Dam:  The  dam  is  used  solely  for 
recreational  purposes. 

Design  and  Construction  History:  The  dam  was 
designed  by  R.  M.  Bartenstein  and  Associates 
of  Warrenton,  Virginia  in  1969.  The  dam, 
completed  in  1970,  was  constructed  by  Kibler 
Construction  Company  of  Luray,  Virginia. 

Letters  and  memorandums  (Appendix  V)  between 
the  designer,  project  geologists,  and  contractor 
indicate  partial  construction  history  and 
information. 

According  to  the  correspondence,  the  contrac- 
tor encountered  solid  bedrock  at  less  than  a 
6 foot  depth  while  excavating  for  the  cutoff 
depth.  The  design  plans  specified  the 
drainpipe  as  10  inch  diameter  cast-iron; 
however,  reports  indicate  that  20  inch  diameter, 
1/4  inch  thick,  steel,  gas  pipe  was  approved 
as  a substitute  at  the  request  of  the  con- 
tractor. Excavated  material  from  the  spill- 
way borrow  area  was  indicated  to  be  used 
along  the  upstream  toe  as  a blanket  material 
since  it  was  highly  impervious  and  the  least 
stable. 

Normal  Operating  Procedures ; No  formal 
operating  procedures  are  followed  for  this 
dam.  Normal  pool  is  maintained  by  the  vertical 
section  of  24  inch  C.M.P.  with  a crest  eleva- 
tion of  95.0  feet  P.D.  Excess  flows  are 
diverted  past  the  dam  through  the  emergency 
spillway  with  a crest  elevation  of  97.0  feet  P.D. 
The  reservoir  drain  (10  inch  gate  valve)  is 
not  operated  periodically. 


Pertinent  Data 

1.3.1  Drainage  Area:  The  drainage  area  of  Greene 
Acres  Dam  is  0.64  square  miles. 

1.3.2  Discharge  at  Dam  Site:  The  maximum  discharge 
at  the  dam  site  is  unknown. 


Principal  Spillway: 

Pool  level  at  emergency 
spillway  crest  .... 
Pool  level  at  top  of  dam 

Emergency  Spillway: 

Pool  level  at  top  of  dam 


22  c.f.s, 
31  c.f.s. 


. 2998  c.f.s. 
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1.3.3 


Item 


Dam  and  Reservoir  Data:  Pertinent  data  on 
the  dam  and  reservoir  are  shown  in  the  fol- 
lowing table: 

TABLE  1.1  DAM  AND  RESERVOIR  DATA 


Reservoir 


Elevation 


Capacity 


Area  Acre-  Watershed  Length 
acres  feet  inches  f-t«t 


Top  of  dam 

100.0 

29.2 

341 

10.0 

1900 

Emergency  spillway  crest 

97.0 

25.4 

271 

8.0 

1800 

Principal  spillway  crest 
Streambed  at  centerline 

95.0 

23.0 

230 

6.7 

1700 

of  dam 

63+ 

* 

feet  above  U.S.G.S.  datum. 


r 1 


SECTION  2 - ENGINEERING  DATA 


I 

■ 


! 

i 


I 


2.1  Design:  The  design  data  reviewed  included  the 
following  information  obtained  from  the  design  file: 

1)  Design  drawings  indicating  typical  section  of  t 

dam,  plan  of  dam,  toe  drains,  overflow  pipe, 

and  emergency  spillway  profile.  Plan  and 
typical  sections  of  the  dam  are  included  as 
Plates  1,  2,  and  3 (Appendix  I). 

2)  Preliminary  hydrologic  and  hydraulic  design 
data  including  surface  areas,  storage  capacity, 
drainage  area,  and  time  of  concentration 
estimates . 

3)  Miscellaneous  correspondence  including  construc- 
tion reports  and  memorandums  (Appendix  V). 

4)  Soil  tests  data  (Appendix  VI)  including 
liquid  limits,  plasticity  index,  and  moisture 
content  in  the  borrow  areas  and  spillway. 

All  design  data  was  borrowed  from  Mr.  Richard  Vogel  of 
V.  H.  & D.,  Warrenton,  Virginia,  who  was  formerly 
employed  with  the  designer  of  the  dam. 

2.2  Construction:  The  dam,  constructed  by  Kibler  Construc- 
tion  Company,  was  completed  in  1970.  Complete  construc- 
tion records  were  not  available;  however,  miscellaneous 
construction  reports  and  memorandums  were  in  the  design 
file. 

2.3  Operation:  No  operational  records  are  kept  for  Greene 
Acres  Dam.  No  written  record  on  the  frequency  of  use 
of  the  reservoir  drain  was  available.  A local  resident 
indicated  that  the  drain  is  not  periodically  checked. 

2.4  Evaluation: 

2.4.1  Design:  The  hydrologic  and  hydraulic  design 
data  was  used  along  with  calculations  made  as 
part  of  this  report  to  assess  the  adequacy  of 
design.  No  as-built  drawings  or  boring 
records  were  available  for  review  to  aid  in 
assessing  the  stability  of  the  dam.  However, 
some  data  on  soil  tests  was  available  (Appendix  VI). 
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2.4.2 


2.4.3 


Construction;  Complete  construction  records 
were  unavailable  for  review.  Miscellaneous 
reports  and  memorandums  were  useful  to  indi- 
cate modifications  and  changes  made  during 
construction  (Appendix  V). 

Operation:  The  dam  requires  no  formal 
operation  and  therefore  has  no  operational 
records.  The  only  operational  feature  of  the 
dam  is  the  10  inch  gate  valve  used  as  a 
reservoir  drain. 


SECTION  3 - VISUAL  INSPECTION 


General:  The  field  investigation  was  made  on 
27  November  1978.  The  weather  was  rainy  with 
a 33°F.  temperature  and  a light  cover  of  snow 
on  the  ground.  The  embankment  and  the  appurte- 
nant structures  were  found  to  be  in  satis- 
factory condition  and  do  not  require  immediate 
remedial  action. 

Dam:  The  dam  was  in  an  adequate  condition 
except  for  an  apparent  slough  in  the  down- 
stream slope  on  the  right  side  near  the 
crest.  Evidence  of  a 300  foot  long,  steep 
scarp  with  a 2 to  4 foot  height  exists. 

There  did  not  appear  to  be  any  easily  observ- 
able bulge  or  cracks  to  signify  distress  in 
the  embankment.  This  scarp  did  not  appear  to 
be  the  result  of  a recent  sliding  or  erosion 
of  the  embankment.  Reddish-brown,  clayey 
silt  with  sand  and  traces  of  rock  fragments 
was  observed  on  most  of  the  surfaces  of  the 
embankment.  Snow  and  vegetation  cover, 
including  small  trees  on  the  slope,  obscured 
detailed  observations.  The  upstream  slope 
(see  Photo  1)  has  been  severely  eroded  by 
wave  action,  which  has  cut  a steep  slope 
2 feet  high  above  the  present  shoreline. 

Clear  seepage  was  observed  for  a 50  foot 
width  at  the  toe  of  the  embankment  50  feet 
right  of  the  reservoir  drain.  The  clear  seep 
has  no  defined  flow  and  flow  was  too  minimal 
to  estimate  (less  than  1 g.p.m.).  A small 
stream  originates  in  the  ditch  just  downstream 
from  the  end  of  the  paved  overflow  ditch  in 
the  vicinity  of  the  clear  seepage  (see  Photo  3). 

Appurtenant  Structures:  The  inlet  and  outlet 
of  the  24  inch  C.M.P.  overflow  pipe  appear  to 
be  in  good  physical  condition  and  are  able  to 
function  properly  ( see  Photos  1 and  2 ) . 

Water  was  about  0.5  foot  below  the  crest  of 
the  overflow  pipe.  The  10  inch  submerged 
blow-off  pipe  with  a closed  gate  valve  appears 
to  be  functional  ( see  Photo  4 ) . Water  is 
ponded  at  the  outlet  of  the  pipe  toe  drain. 
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There  is  minor  surface  erosion,  which  has 
removed  portions  of  the  grass  cover,  in  the 
emergency  spillway  (see  Photo  5).  Some  clear 
seepage  was  observed  from  the  end  of  the  sod 
in  the  discharge  channel  of  the  emergency 
spillway  ( see  Photo  6 ) . There  are  several 
bare  areas  on  the  left  cut  slope. 

3.1.4  Reservoir  Area:  The  slopes  in  the  reservoir 
area  are  satisfactorily  vegetated  with  little 
or  no  erosion  and  sloughing. 

3.1.5  Downstream  Channel:  The  downstream  channel 
of  the  paved  overflow  ditch  has  well-defined 
slopes  of  adequate  depth  in  soil,  and  its 
banks  are  covered  with  bushes  and  trees.  The 
outlet  area  for  the  pipe  toe  drains  (not 
observed  in  the  field)  is  swampy  and  the 
channel  is  poorly  defined. 

3.2  Evaluation:  The  most  significant  deficiency  is  the 

apparent  slough  along  the  upper  portion  of  the  embankment 
on  the  right  side.  However,  there  may  have  been  addi- 
tional grading  on  top  of  the  dam  which  produced  a slope 
steeper  (1:1)  than  the  overall  downstream  slope  of  2:1, 
because  there  did  not  appear  to  be  an  obvious  bulge  or 
cracks  in  the  embankment.  Additional  inspection  is 
recommended  in  the  area  before  corrective  measures  are 
taken.  Trees  and  brush  should  be  removed  from  the 
embankment.  The  amount  of  clear  seepage  at  the  toe  of 
the  dam  to  the  right  of  the  reservoir  drain  is  small 
and  could  be  flow  from  the  toe  drain  which  was  not 
observed  in  the  field.  The  overflow  ditch  is  large 
enough  to  convey  the  spring  which  forms  a stream  past 
the  end  of  the  paved  portion.  The  outlets  for  the  toe 
drains  near  the  10  inch  gate  valve  should  be  located, 
and  adequate  drainage  from  the  toe  of  dam  by  a well- 
defined  downstream  channel  should  be  provided.  Riprap 
should  be  placed  on  the  shoreline  where  wave  action  has 
undercut  the  upstream  slope  to  prevent  further  erosion. 
The  gullies  in  the  emergency  spillway  should  be  filled, 
covered  with  topsoil,  and  seeded.  A staff  gage  should 
be  installed  to  monitor  reservoir  levels  above  normal 
pool.  The  cited  deficiencies  do  not  appear  to  seriously 
affect  the  immediate  stability  of  the  dam. 
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SECTION  4 - OPERATIONAL  PROCEDURES 

4.1  Procedures : Greene  Acres  Dam  has  no  formal  operating 
procedures  since  the  dam  is  used  solely  for  recrea- 
tional purposes.  The  dam  remains  at  normal  pool  level 
(95.0  feet  P.D.)  with  excess  flows  passing  through  the 
emergency  spillway  at  an  elevation  of  97.0  feet  P.D. 

The  reservoir  drain  is  not  operated  periodically  to 
check  for  proper  functioning. 

4.2  Maintenance  of  Dam ; Maintenance  of  the  dam  is  the 
responsibility  of  the  First  American  Group  of  Companies. 
No  regular  maintenance  inspections  are  routinely  con- 
ducted . 

4.3  Maintenance  of  Operating  Facilities:  Periodic  inspec- 
tion and  opening  of  the  10  inch  gate  valve  on  the 
reservoir  drain  is  not  conducted.  It  is  not  known 
what  type  of  maintenance  is  provided  for  the  reservoir 
drain. 

4.4  Warning  System:  At  the  present  time,  there  is  no 
warning  system  or  evacuation  plan  in  operation.  It  is 
recommended  that  a formal  emergency  procedure  be 
prepared  and  prominently  displayed,  and  furnished  to 
all  operating  personnel.  This  should  include: 


1)  How  to  operate  the  dam  during  an  emergency. 

2)  Who  to  notify,  including  public  officials, 
in  case  evacuation  from  the  downstream  area 
is  necessary. 

3)  Procedures  for  evaluating  inflow  during 
periods  of  emergency  operation. 

4.5  Evaluation:  Regular  (at  least  annual)  maintenance 

inspections  should  be  conducted  by  qualified  personnel, 
and  recommendations  for  maintenance  items  should  be 
reported  to  the  owner. 
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SECTION  5 - HYDRAULIC/HYDROLOGIC  DATA 


5.1  Design:  Partial  hydrology  and  hydraulic  design  data 

was  reviewed  and  used,  where  possible,  in  the  computation 
of  spillway  adequacy  for  this  report. 

5.2  Hydrologic  Records:  No  rainfall  or  stream  flow  records 
were  available  at  the  dam  site. 

5.3  Flood  Experience:  No  exact  high  water  marks  were 
available;  however,  local  residents  indicated  that  the 
emergency  spillway  was  activated  during  the  June  1972 
flood. 

5.4  Flood  Potential:  Peformance  of  the  dam  and  reservoir 

by  routing  the  Probable  Maximum  Flood  (PMF) , the  1/2  PMF , 
and  the  100-year  flood  is  shown  in  Table  5.1. 

Surface  area  and  storage  capacity  data  were  obtained 
from  the  design  file  and  checked  for  accuracy.  Outlet 
discharge  capacity,  hydrograph,  and  routing  determina- 
tions were  computed  as  part  of  this  report.  Flood 
routings  were  started  assuming  the  reservoir  level  was 
at  normal  pool  (elevation  95.0  feet  P.D.). 

5.5  Reservoir  Regulation:  Pertinent  dam  and  reservoir  data 
are  shown  in  Table  1.1,  paragraph  1.3.3. 

Regulation  of  flow  from  Greene  Acres  Dam  is  automatic. 
Normal  pool  (elevation  95.0  feet  P.D.)  is  maintained  by 
the  24  inch  C.M.P.  overflow  located  approximately 
200  feet  from  the  right  abutment.  Water  entering  the 
overflow  pipe  flows  through  the  embankment  and  exits 
into  a concrete-lined,  "V"  shaped  channel  on  the  abut- 
ment just  beyond  its  junction  with  the  downs tream 
embankment.  Excess  flows  are  diverted  around  the 
embankment  through  the  ungated,  earth,  side-channel, 
emergency  spillway  in  the  event  the  reservoir  level 
rises  above  the  crest  elevation  of  97.0  feet  P.D. 
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5.6  Overtopping  Potential:  The  probable  rise  in  the  reser- 
voir and  other  pertinent  information  on  the  reservoir 
performance  in  various  hydrographs  are  shown  in  the 
/ following  table: 

TABLE  5.1  RESERVOIR  PERFORMANCE 

' 


| 


Item 

Normal 

Hydrographs 
100  Year  1/2  PMF 

PMF 

Peak  flow,  c.f.s. 

Inflow 

- 

1617 

3240 

6481 

Outflow 

- 

318 

2674 

5844 

Peakelev.,  ft.  P.D.(a) 

95.0 

97.6 

99.8 

100.8 

Emergency  spillway 

Depth  of  flow,  ft.  (b) 

- 

0.4 

1.8 

2.5 

Avg.  velocity,  f.p.s. 

- 

3.7 

7.7 

9.0 

Duration  of  flow,  hrs. 

- 

2.0 

6.1 

6.6 

Non-overflow  section 

Depth  of  flow,  ft. 

- 

• 

• 

0.8 

Average  velocity,  f.p.s. 

- 

- 

- 

2.3 

Duration  of 

overtopping,  hrs. 

- 

- 

- 

0.9 

Tailwater  elev.,  ft.  P.D. 

62.7 

* 

(al  Plan  datum  is  approximately  630+  feet  above  U.S.G.S.  datum, 
(b)  Depth  at  control  section,  not  including  velocity  head. 


5.7  Reservoir  Emptying  Potential : Neglecting  inflow,  the 
time  required  to  drawdown  the  reservoir  from  the  crest 
of  the  overflow  pipe  (normal  pool)  is  approximately 

20  days. 

5.8  Evaluation:  Greene  Acres  Dam  is  classified  according 
to  COE  criteria  as  a "small"  size-"high"  hazard  struc- 
ture requiring  passage  of  a spillway  design  flood  equal 
to  1/2  PMF . Greene  Acres  Dam  will  pass  approximately 
56  percent  of  the  PMF  without  overtopping. 

Conclusions  pertain  to  present  day  conditions  and  the 
effect  of  future  development  on  the  hydrology  has  not 
been  considered. 
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SECTION  6 - DAM  STABILITY 


6.1  Foundation  and  Abutments:  Boring  records  were  not 
available.  Based  on  visual  observations  and  soils 
information  from  the  investigation  for  the  design 
(Appendix  VI),  however,  it  was  determined  that  less 
than  6 feet  of  sand  and  gravel  were  present  in  the 
bottom  of  the  gully  near  the  original  stream.  There  is 
clayey  and  sandy  silt  on  the  slopes  above.  Bedrock  is 
apparently  quartz  monzonite  and  granite  with  two  outcrops 
shown  on  the  site  plan  and  others  observed  on  the  right 
side  near  the  downstream  toe  of  embankment.  The  bedrock 
is  in  the  Lovingston  Formation  of  the  Virginia  Blue 
Ridge  complex.  The  cutoff  trench  had  been  designed  to 
be  2 feet  deep  by  2 feet  wide  in  soil  on  the  slopes  and 
approximately  6 feet  deep  by  30  feet  wide  to  the  bottom 
of  the  granular  soils  near  the  old  stream  channel.  The 
cutoff  trench  was  back  filled  with  clay  and  silt. 

6.2  Stability  Analysis 

6.2.1  Visual  Observations:  During  the  inspection, 
no  unusual  movement  or  cracking  was  noted 
beyond  the  toe.  A 300  foot  long  section  on 
the  downstream  side  on  the  right  abutment 
near  the  crest  exhibited  a steeper  slope 
which  was  2 to  4 feet  high.  The  "scarp” 
appeared  to  be  caused  by  localized  slumping. 

The  upstream  slope  above  the  present  shore- 
line has  been  eroded  by  wave  action  which  cut 
a steep  slope  2 feet  high  and  formed  a small 
bench.  Clear  seepage  was  observed  at  the  toe 
of  the  embankment  in  a 50  foot  wide  section 
to  the  right  of  the  reservoir  drain.  Flow 
from  the  clear  seep  is  non-measurable  and 
could  originate  from  the  toe  drain. 

6.2.2  Design  Data;  No  stability  analyses  were 
available. 

According  to  design  plans  and  field  measure- 
ments, the  side  slopes  are  3:1  on  the  upstream 
embankment  and  2:1  on  the  downstream  embankment 
with  a crest  width  of  17  feet.  Seepage 
control  according  to  design  plans  is  provided 
by  a cutoff  trench  20  feet  wide  and  2 feet 
deep,  and  toe  drains  consisting  of  6 inch 
perforated  B.C.C.M.P.  extending  along  the  toe 
of  the  dam  and  exiting  on  both  sides  of  the 
reservoir  drainpipe  (seepage  drain  outlets 
were  not  observed  during  the  field  inspection) . 
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6.2.3 


6.2.4 


6.2.5 


According  to  the  construction  reports  and 
memorandums  in  Appendix  V,  coarse  soils  from 
the  borrow  areas  such  as  decomposed  rock  and 
clayey  or  silty  sands  were  to  be  placed  in 
the  downstream  section  of  the  embankment. 
Excavated  material  from  the  spillway  area  was 
to  be  used  in  the  flat  portion  of  the  embankment 
along  the  upstream  toe  because  these  soils 
were  highly  impervious  and  least  stable. 

Materials  excavated  from  the  borrow  area  on 
the  left  abutment  along  the  reservoir  side  of 
the  spillway  saddle  were  to  be  mixed  by 
cutting  through  the  surface  plastic  clays  and 
obtaining  the  silty,  sandy  clays  and  clayey 
sands  below.  It  was  also  noted  that  moisture 
content  should  be  kept  under  control  as  some  of 
the  soils  indicated  moderate  swell  possibilities. 

Operating  Records:  The  structure  has  no 
instrumentation  which  would  provide  stability 
information.  There  were  no  inspection, 
maintenance,  or  operating  records  available. 


Post-Construction  Changes : No  apparent  post- 
construction  changes  have  been  made  to  the  dam. 


1 


Seismic  Stability:  Greene  Acres  dam  is 
located  in  Seismic  Zone  2.  Therefore,  the  dam 
is  considered  to  have  no  hazard  from  earth- 
quakes according  to  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  provided 
static  stability  conditions  are  satisfactory 
and  conventional  safety  margins  exist. 


6.3  Evaluation:  Although  no  stability  analyses  were  avail- 
able for  this  review,  it  appears  that  the  dam  has  been 
adequately  constructed.  The  localized  sloughing  at  the 
crest  on  the  right  side  does  not  appear  to  have  adversely 
affected  the  rest  of  the  embankment  in  that  area.  The 
source  of  the  clear  seepage  at  the  downstream  toe  is 
not  known.  The  design  plans  indicate  the  outlet  of  the 
toe  drain  should  be  in  the  general  area  of  the  clear 
seepage  and  may  be  the  source  of  the  clear  seep.  The 
toe  drains  should  be  located,  cleaned,  and  their  flow 
directed  away  from  the  toe  of  the  dam.  If  it  is  deter- 
mined that  the  drains  were  not  constructed,  then  an 
adequate  means  of  draining  the  toe  of  the  dam  should  be 
investigated.  A thorough  field  inspection  including 
surveyed  cross-sections  should  be  performed,  especially 
on  the  right  abutment,  to  assess  the  extent  of  the 
sloughing,  and  a stability  analysis  should  be  performed 
before  a final  evaluation  can  be  made. 

The  owner  should  provide  wave  erosion  protection  on  the 
upstream  slope,  and  repair  and  protect  eroded  sections 
of  the  downstream  toe  near  the  overflow  pipe. 


J 
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SECTION  7 - ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment:  The  dam  will  pass  56  percent  of  the 
PMF  without  overtopping  which  is  considered  adequate 
according  to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  for  a "small"  size- "high"  hazard 
category.  No  boring  logs  or  stability  calculations 
were  available  for  review;  however,  miscellaneous 
correspondence  did  indicate  partial  foundation  investiga- 
tions and  soil  tests.  A section  of  the  downstream 
embankment  near  the  crest  revealed  possible  sloughing. 

The  area  extends  from  near  the  right  abutment  300  feet 
along  the  crest.  Small  trees  and  brush  hindered  observa- 
tions, but  no  cracks  or  bulging  indicating  extreme 
embankment  distress  were  evident. 

Erosion  was  evident  where  the  open  concrete  channel 
from  the  overflow  pipe  ends  and  the  natural  channel 
begins.  Although  the  natural  channel  appears  to  have 
eroded  to  rock,  any  erosion  at  or  near  the  toe  of  an 
earth  dam  is  not  desirable  and  should  be  remedied. 

Severe  erosion  from  wave  action  was  also  evident  on  the 
upstream  slope  of  the  embankment  along  its  entire 
length  and  has  created  a steep  condition  above  normal 
pool.  There  was  some  erosion  observed  in  the  emergency 
spillway  due  primarily  to  the  lack  of  adequate  grass 
cover.  However,  the  spillway  size  and  discharge  slope 
is  sufficient  to  divert  high  discharges  away  from  the 
embankment. 

The  area  immediately  downstream  of  the  reseroir  drain 
is  rather  swampy  with  flat  slopes.  The  stream  channel 
is  not  well-defined  and,  with  the  flat  slopes,  cannot 
remove  all  drainage  from  near  the  toe  of  the  dam. 

Outlets  to  the  toe  drain,  if  they  exist,  were  not  found 
during  the  field  inspection  and  could  possibly  be 
covered  with  soil  or  submerged  by  the  water  at  the  toe. 

7.2  Recommended  Remedial  Measures:  It  is  recommended  that 
the  owner  have  a visual  inspection  and  stability  analysis 
conducted  due  to  the  apparent  sloughing  on  the  down- 
stream embankment  at  the  crest.  Also,  a channel  capable 
of  providing  adequate  drainage  away  from  the  toe  of  the 
dam  should  be  excavated.  Outlets  from  the  toe  drains 
(shown  on  the  plans  but  not  observed  during  the  field 
inspection)  should  be  opened,  and  their  flow  should  be 
directed  to  this  channel.  If  the  outlets  and  drain  are 
not  located  or  do  not  exist,  a means  of  providing 
drainage  through  the  dam  should  be  investigated. 
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Protection  against  wave  action  on  the  upstream  embank- 
ment near  the  waterline  and  against  additional  erosion 
in  the  earth  section  of  the  drainage  channel  from  the 
overflow  pipe  should  be  provided  by  placement  of  riprap. 

The  inspection  revealed  certain  preventative  mainte-  * 

nance  items  which  should  be  scheduled  as  part  of  an 
annual  maintenance  program.  These  are: 

1)  Remove  all  trees  and  brush  growing  on  the 
embankments  and  obstructing  flow  in  the 
downstream  channel . 

2)  Fill  and  seed  any  erosion  gullies  and  bare 
areas  on  the  embankment  and  in  the  emergency 
spillway . 

3)  Maintain  an  adequate  downstream  channel  to 
provide  proper  drainage  from  the  toe  of  the 
dam. 

4)  Install  a staff  gage  to  monitor  reservoir 
levels  above  normal  pool. 
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ter  line  of  tne  lane  s'lCi.  *.#  a:  a of  6".  ;r  :i  ::*iriii<  irz  *itft  a layer  of  topi  ou  :oapactea  oy  roll- 

I #art**woi  ; s^all  or  accurately  ara  i-.oomiy  finished  to  the  diur. nets  s «c.<*  ? *;  :*:•  plans.  IConunyra  0 etoe.t 

irosion  protection  yfrere  ins. cased  in  tre  plans  shall  consist  of  stores  k*nm..  < an  average  nininun  of  200  Its.  Cara  snail  be 
t all  ooids  between  arc  aro-rc  tne  stones  snail  be  fiiuj  wi tn  tnroufr.iy  u:m  ioil  to  etclude  all  uoids.  roids  near  tne 
Mil  be  filled  kitft  trereufr.iy  tamped  topsoil  ana  seed* d.  * 


rnaerfiom  pipe  shall  consist  of  standard  strength  reinforced  concrete  pipe  t.nsfc.. 

grain  Una  shall  consist  of  estra  strength  cast  iron  pipe  nth  flanged  connect  - 

snail  be  taeen  to  insure  that  all  pipe  joints  are  coaplattly  y:te*tight. 

% and  epprgyea  gasnets  in  oil  cast -iron  pipe  joints.  4 li  pipe  snail  be  free  •* 

e core  shall  be  tanen  to  trarouinly  tcrcccspcct  soil  ec ntleiely  around  pipes  : 
s shall  te  in  contact  »it?  ute.  Pip«  smell  ee  laid  ccc.ra:«:>  cn  c lei.i: ; :m.i  * 
snail  be  erected  vertically,  tne  ns  of  *hich  snail  be  hirucrsai  and  pis:**  . 

alas  snail  consist  of  6m  perforated  C"h  laid  an  cn  even  grade  cz 

at  tn#  lover  ends  to  airact  srsi-ai#  fr ot  under  the  act  cl  me  lew  point  era 
thcrovihly  contacted  gravel  era  sand  as  snot*n  on  tn#  plans. 


,ed  as  Indicated  on  the  plant. 

m capable  of  vithsianding  tessie n at  all  points. 

- shall  be  used  liberally  In  all  concrete  pipe 
the  inside  of  any  irregularities . 

:ma  antiseep ^rings  to  praclkd#  any  aoids.  do 
graces  as  snovn  or.  the  pic*s.  The  overflow 
.zeratety  at  tna  proposed  noraal  lata  water  level. 

a constant  downward  pilen.  Itoows  sftall  be  pro- 
ms snail  be  Installed  in  ditches  one  surrounded 


areas  of  construction  ojtsiae  of  the  rornal  waterline  of  tn«  lane  s*xti  5#  srtc-rd  cs  soon  as  possible  otter  coaptation  of  construe- 
10-10-10  fertiliser  snail  ze  *;*#dJ  at  tn#  rc:#  cf  ?C  tzurds  ter  i:)l  s;  i —esiuely  cefor#  seed:  .f . tn#  grav'd  vhi  be 

nee  by  an  stprzvea  means  to  z d#;:«  of  at  least  2 m . ’.me  sen  s-ati  co-.s:::  f c nitture  of  one-holt  tentucty  btuegrass  and 

If  creeping  red  fescue,  to  te  so.-,  at  the  rate  of  2 ♦ pzumis  per  I'.Ol  %d. 


ntrseter  snjii  restore  tne  s.te  cs  sfown  o*  the  Plant,  mere  mat  otner, me  s;tc;tiei.  ail  ground,  fences  end  otner  tteis  encownl- 
Shzll  be  restored  rc  cn  *3 uU  cr  tetter  ccndlticn  r-:n  at  r*e  cegmning  or  con:  •r-.zt  ton.  Care  snail  re  ta»t n to  atoid  date*#  to 
• nj  shryt‘j$ry  ml  11  tne  •;>  zf  cz'Structicn  vnereve*  pzssizie  'me  c o't^zei.  • :r:il  dear.  up  and  clspoie  of  ail  excess  material, 
and  other  aesmit  retailing  .'**•%  construe! •'•n  amd  sn?n  j#?-#  t*#  etti»#  sit#  < * '’is  wort  in  a neat  condition. 


(flattens  fro  a tnese  plans  snail  :e  uace  witnoui  notification  of  end  tne  wriu«n  consent  of  th 


I '3<:asl:j«  1.1  ft  MM  o'  u:»»i»l  um  tret  ft  •■■■  ‘ *•  ' ‘ ! ‘.Ysti'.Ar^t’ri'A-^'-3- S’ 

’..million  in  :*i  fill  cf  tzier.z:  Jr:s  me  rem:i»z(r  cf  :*e  r **:.  Jf#=  • *■*  ■**'  Sttfnddri  mrm  I-  -*iin« 

deviation  of  e-Jt.  • 


feR,OR., 


INC-  FIEWD  INSPECTION  ON  U/Z7/73 


PLATE  2 

Approx.  Half  Scak 
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APPENDIX  II 


PHOTOGRAPHS 


PHOTO  2.  Concrete  Lined  Drainage  Channel  From  Outlet  Pipe  and  Eroded  Area 


GREENE  ACRES  DAM 


Check  List 
Visual  Inspection 
Phase  1 


of  Dam:  GREENE  ACRES 


SLOPES  The  slopes  are  well- covered  with  vegetation. except  adjacent  to  the  up-  The  trees  should  be  removed, 
stream  shoreline.  Small  trees  are  scattered  on  the  downstream  slope. 

The  downstream  slope  was  constructed  at  a 2:1  ratio  with  grass  and 
topsoil  cover.  The  upstream  slope  was  constructed  at  3:1  with  topsoil 
and  grass  near  the  crest. 
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DRAINS  A pipe  toe  drain  with  granular  backfill  Is  shown  on  the  plans  at 

the  downstream  toe  of  slope. 


OUTLET  WORKS 


UNGATED  SPILLWAY 
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Keddlsff-Erown,  clayey  silt  with  traces  of  rock  fragments  was  The  bare  areas  on  the  left  cut  slope 

slopes  deposited  In  the  gentle  cut  slope  on  the  left  abutment  which  Is  should  be  seeded  with  grass  to  pre- 
mostly  covered  with  low  vegetation.  The  slope  (2:1)  on  the  right  vent  more  erosion, 
side  Is  embankment  fill  above  a cut,  both  of  which  are  In  clayey 
silt  with  traces  of  rock  fragments. 


INSTRUMENTATION 


RESERVOIR 


of  Dam:  GREENE  ACRES 


CIIBCK  LIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 


rainfall/reservoir  records  None  were  available. 


Name  of  Dam:  GREENE  ACRES 


borrow  sources  The  soil  from  the  excavation  for  the  emergency  spillway  was  suitable  for  placement  In  the 
embankment.  The  consulting  geologist  Indicated  that  an  approved  borrow  area  was  located 
In  the  ridge  near  the  left  abutment  In  the  vicinity  of  the  approach  for  the  spillway  In 
the  reservoir. 


Of  Dami  GREENE  ACRES 


CK  LI 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS : 


0.64  sq.ml 


ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY)  : 95.0  ft.  P.D.  (230  ac.-ft 

9*.0  ft.  F. 

ELEVATION  EMERGENCY  SPILLWAY  CREST  (STORAGE  CAPACITY) : (292  ac.-ft. 


ELEVATION  MAXIMUM  DESIGN  POOL:  100.0  ft.  P.l 


ELEVATION  TOP  DAM: 


100.0  ft.  P.0. 


CREST: 


a.  Elevation  97.0  ft.  P.D. 

b.  Typa  Eartn,  sioe-cnannei 

e.  ' Width""  i/o  tt.  tbottom  wi<ftF] 
d.  Lan<rth~~Levei  sect-1  on , approxi 
a.  Location  SDillovar 

f.  Numbar  and  Typa  of  Gataa 


icaoie 


OUTLET  WORKS: 


a.  Typa  24  in.  C.M.P.  used  as  a drop-inlet 

b.  Location  in  reservoir  near  right  abutment  ' 

c.  Entranca  invarta  95.0  ft.  i^.b.  (controls  normal  pool 

d.  Exit  invarta  88.0  ft.  Kb.  at  24  \n.  C.M.P., 

a.  Eaargancy  dralndown  faciiitiaa  10  In.  diameter  cast- 

invert  72.7  ft.  P.D.) 

HYDROMETEOROLOGICAL  GAGES:  None  at  dam  site 


Raeorda 


NON-DAMAGING  DISCHARGE 


Unknown 


Name  of  Dan: 


GREENE  ACRES 


ADOLF  U.  HONKALA. 


GtoJvfUl 


3819  ARKLOW  ROAD 
RICHMOND.  VIRGINIA 


OCOCOOIC  STUDIES  AMD  INVCSTIOATIONS 
SDR 

FOUNDATIONS.  CONSTRUCTION  MATERIALS.  WATER  SURRLY  AND  MINERAL  DEROSITS 


17  November  1969 


Mr.  Robert  Bartenstein 
Bartenstein  & Associates 
P.  0.  3ox  293 
Varrenton,  Virginia  22186 

Dear  Bob: 


Subject : 


Price  Job,  Standardsville , Va. 


The  borrow  samples  from  two  areas  were  tested  for  Atterburg 
limits  and  found  to  offer  good  possibilities.  One  borrow  material 
shows  liquid  limits  below  40  and  P.O.'s  of  around  10  which  is  a 
relatively  stable  material.  This  material  came  from  Borrow  Holes 
1,2  and  3 and  is  a brown  sandy  clay. 


From  the  spillway  area  a red  silty  clay  shows  an  average 
liquid  limit  of  1*5  and  a P.I.  of  15  which  makes  it  less  stable  but 
still  a good  borrow  source. 

To  further  test  these  materials  the  laboratory  is  now  complete 
ing  compaction  tests  and  will  utilize  type  samples  to  complete  two 
remolded  triaxial  schear  tests,  one  for  the  brown  sandy  clay  and 
one  for  the  red  silty  clay.  These  tests  will  tell  us  what  slopes 
may  be  used. 


The  borings  placed  at  the  centerline  show  stable  soil  to  exist 
along  the  proposed  axis.  The  only  treatment  excepting  a cutoff 
trench  would  be  the  removal  of  a shallow  lense  of  gravelly  sand 
along  the  creekbed  itself  to  a depth  of  6-7' . At  the  present 
moment  it  would  not  appear  necessary  to  excavate  to  rock,  only 
remove  this  sandy  zone. 


If  test  results  are  as  anticipated,  a stable  random  zone 
w/ cutoff,  would  be  constructed  out  of  the  most  stable  material 
using  the  more  plastic  red  silty  clay  as  an  upstream  blanket.  A 
toe  trench  is  proposed  for  the  downstream  toe. 

These  are  preliminary  ideas  and  figures  and  final  conclusions 
will  be  supported  by  test  data.  It  appears  that  laboratory  data 
should  be  complete  by  the  end  of  next  week. 

I will  keep  you  informed.  Can  you  have  a crew  at  Leigh's 
Mountain  - say  on  the  23th  of  November,  or  the  1st  of  December? 

Very  truly  yours, 

A'f 

Adolf  U».  Honkala,  CPG 


AUH/e 


V-l 


/ 


/ 


Ft  M.  BARTEHSTEIN  & ASSOCIATES 

P.  O.  MX  398  • WAMKHTON,  VtROJNIA  23186  • PHONE  347-2200 


M E;;  S‘S*aL  G E 


r 


to  Mr..  Adolph^U^  Rjxnkala  

3819.  Ark lov  Roaxl 
''Richmond,  'Vtirginid 

OATE  November  2 IS,,  1989. 

Re.:  J&reen:  Acres,  Lake 


i 


j 


DATE 


Dear  At:~  ' After  •talking  'to  you  this. 

AM,. ’the  '.contractor  cabled 
‘to  tell  us  ’that  :tn  excavating  'the  ;cut- 
off  -trench  at  * the  .creek  ' they  encountered 
‘sabid  ’bedrdck  at  < less,  -than  & 'six  'feet, 
depth.  'They,  found  'the  ’sand  and  grduel 
you  Mentioned.  ' 1,'totd  'kin  >to  .clean  off 
daun  to  'the  rock  ' being  'careful  • to  remove 
all  'sand  and  gr aue l and  not  • to  disturb 
' the  .rock  .in  any  way  , as  you.  '.instructed, 
and  gave  kin  permission  to  'begin  bdckf.i  t l 
uith  -.Impervious  matenia l after  pumping 
out  > the  voter.  He  its  preparing  • to  do  'this 
and  to  begin  >lay.ing  20.tt t uulded  1 steel  pipe 
uith  3-.  poured  cortcrete  anttseep  rings . 

50.  -ft.  apart,  the.  middle,  one  at  the  CL.. 

BY  

-om  e rn.  >•»«*  %mm4  1*8..  8m  Jti.  0»8*.  W 


SIGNED 


OCTACH  AND  FILE  FOR  FOLLOW-U* 


V-2 


! 


I 


j 


Tf  L.  272-4448 


ADOLF  U.  HONKALA 


3819  ARKLOW  ROAD 
RICHMOND.  VIRGINIA 


Gttltgut 


OEOLOOIC  STUDIES  AND  INVESTIGATIONS 

for 

FOUNDATIONS.  CONSTRUCTION  MATERIALS.  WATER  SUFFLY  AND  MINERAL  OEFOSITS 


5 December  1969 


Mr.  R.  M.  Bartenstein 
R.  V.  Bartenstein  A Associates  # 
Consulting  Sngineers  and  Surveyors 
P.  0.  Box  2Pfl 
•Warrenton,  Virginia 

Re: 


Dear  Bob: 


Green  Acres  Daa  Site 


I want  to  consent  in  general  about  the  inspection  made 
on  December  4,  1969s  at  subject  project. 

Overall  capabilities  of  the  contractor  appear  to  be  good 
and  bis  attitude  toward  cooperation  sees*  to  be  satisfactory.  I 
explained  to  Mr*  Kibler  the  purpose  of  compaction  oontrol  and  the 
essentials  of  material  distribution  within  the  dam  as  Z feel  it 
should  be.  These  items  were  pointed  out: 

(1)  Any  waste  should .be  stored  upstream  in  the  first 
small  draw,  l.e.  on  right  abutment,  and  not  be 
used  to  fill  in  below  dam  except  whsre  used  as 
topsoil  in  a thin  surfaoe  dressing. 

(2)  The  borrow  area  on  the  left  abutment  along  the 
reservoir  aide  of  the  spillway  saddle  should  be 
developed  as  a half  moon  shaped  cut  and  not 
vertically  into  the  spillway  ridge.  Soils  should 
be  mixed  by  outting  through  the  surface  plastic 
clays  and  picking  up  the  silty  sandy  clays  and 
olayey  sands  below. 

(3)  If  there  are  ooarse  soils  encountered  in  the  borrow 
areas,  as  decomposed  rock  soil  and  clayey  or  silty 
sands,  suoh  soils  should  be  plaoed  in  the  downstream 
see tion. 

(4)  Moisture  content  should  be  kept  under  control  as 
some  of  these  soils  Indicate  moderate  swell  possi- 
bill  ties. 

(5)  The  spillway  excavation  should  be  used  in  the  upstream 
portion  of  the  dam,  as  a sloped  blanket  along  the  up- 
stream toe.  This  is  a highly  impervious  soil  and  is 
the  least  stable  hence  sho  uld  occupy  the  flattest 
slope  area. 


Mr.  R.  M.  Bartenstein 


2 - 


5 December  1969 


The  contractor  still  has  mors  cleaning  to  do  prior  to 
fill  preparation  around  the  inlet  area  of  the  drainpipe  and  he 
so  agreed. 

I still  hare  apprehensions  about  the  use  of  the  gas  line 
pipe  in  the  fill.  Perhaps  it  is  all  right,  but  I believe  it 
should  be  1004  the  responsibility  of  the  contractor. 

Regarding  use  of  material  from  the  spillway  channel  I 
suggest  that  some  be  used  to  fill  in  the  old  road  along  the  base 
of  the  spillway  saddle  where  erosion  has  deepened  its  position. 

The  contractor's  suggestion  about  the  muskrat  wire  is 
concurred  to,  and  I feel  that  a galvanized  wire  should  be  used. 

I spoke  at  some  length  with  Dick  Dress,  the  Price  & Radin 
representative.  He  appeared  very  intesested  in  proper  controls 
and  asked  me  about  the  Influence  of  frozen  soil  lumps  in  the  fill- 
which  is  negative,  naturally.  Also,  we  discussed  the  value  recei- 
ved by  the  owner  when  too  much  preparation  is  required  to  get 
ready  and  close  down  on  cold  days.  There  is  soon  a point  of 
diminishing  values. 

Mr.  Xibler  and  I discussed  briefly  the  condition  in  which 
the  dam  should  be  left  over  the  winter,  if  not  complete.  He 
suggests  compacting  and  rounding  off  the  fill.  This  is  all  right 
to  minimize  damage  from  overflow  but  perhaps  even  better  is  to 
crowd  the  water  to  one  abutment  and  cut  a flat  trench  with  the 
pan  in  order  to  distribute  the  water  evenly  over  a flat  surface. 

These  comments  are  submitted  for  your  information. 

Very  truly  yours, 

Adolf  U.  Hoikala,  CFG 


AUH/e 

P.S.  1 have  not  designated  to  anyone,  but  compaction  of  the  fill 

should  be  954  of  STANDARD  PROCTOR  T-99  with  optimum  moisture, 
deviation  allowable  2-34  1.  For  the  blanket  material  from 
the  spillway  904  of  STANDARD  PROCTOR  T-99  with  optimum 
moisture  deviation  of  2-34  * . The  laboratory  will  have 
the  unit  weights  and  optimum  moistures.  You  will  receive 
laboratory  oopies  as  soon  as  I receive  them.  I am  now 
working  on  lab  notes. 

Snclosures  4 


V-4 


S I N C I 


I • • I 


FROEHLING'  i ROBERTSON.  INC. 

INSMCTION  IN4INIMS  • CNIMISTS  • lACTItlOlOOISTS 

CABLE  AOO»m-"MO|HUNO- 


IM  OMlCI  AMO  LAOOtATOtltS 


••<■••■•  •*•••■1*  mi* 
• lANCH  LABORATORIES 


Richaond,  Ve. 
D«eNb«r  5.  1969 


Record  No:  T- 1056- 12 
Report  Of:  Soil  Tests 
Hade  For:  Adolf  tl.  Honkala 
3819  Arklow  Road 
Rlchaond,  Va. 

Project:  Stondardavl l le  Oaa 


0.00.0 


Liquid  Liait 
Plasticity  index 
Natural  Moisture 


Liquid  Liait 
Plasticity  Index 
Natural  Moisture 


Liquid  Liait 
Plasticity  Index 
Natural  Moisture 


Borrow  No. 1 

Borrow  No. 2 

Borrow  No. 3 

tt.0' 

0.9* 

0-9* 

34.6 

JbTq 

TTro 

8.4 

9.0 

11.7 

24.1 

24.5 

21.2 

Borrow  No. 5 

Borrow  No. 6 

Borrow  No. 7 

Refusal  3* 

0.20' 

0-4' 

33.0 

^3.1 

26.5 

13.7 

N.P. 

N.P. 

20.4 

11.6 

18.6 

Spillway  No.  1 

Spillway  No. 2 

Boring  No. 2 

Boring  No. 3 

0.8* 

0.8* 

0.15 ' 

Centerline 

44.5 

43.8 

*3.5 

10.6 

10.3 

3.8 

4.8 

25.2 

29.5 

24.7 

21.9 

; ~-4‘/  f 


m*  0 ,7  - iff**  , 


e 2 f jUse 

,,x  -•ec.i,  " " »/s% 

"*  />  r ./•  £ 


FROEHLING  t ROBERTSON, 


4ce:  Adolf  Honkala 


VI-1 


IO  X to  TO  TMC  INCH  40  0702 


/TOA'Af* 4 S-T/fi 


lo  X IO  TO  TMC  INCH  49  0792 

f ■ »•  IHCltCS  MM  N 1.1.1. 


#7?i,€Xs-  /jJTXIT 


IO  K ••  TO  TMK  INCH  40  0700 

)ll«  INCHII  mm  W 

MUfflt  « UM«  CO. 


M a IO  TO  TMC  INCH  40  070S 


-4.4 


APPENDIX  VII 

REFERENCES 


REFERENCES 


j 


1.  Bureau  of  Reclamation,  U.S.  Department  of  the  Interior, 
Desi<pi  of  Small  Dams,  A Water  Resources  Technical 
Publication,  Revised  Reprint,  1977. 

2.  Chow,  Ven  Te,  Handbook  of  Applied  Hydrology,  McGraw  - 
Hill  Book  Company,  New  York,  1964. 

3.  Chow,  Ven  Te,  Open  Channel  Hydraulics,  McGraw  - Hill 
Book  Company,  New  York,  First  Edition,  1959. 

4.  Commonwealth  of  Virginia,  "Geologic  Map  of  Virginia," 
Department  of  Construction  and  Economic  Development, 
and  Division  of  Mineral  Resources,  1963. 

5.  King,  Horace  Williams  and  Brater,  Ernest  F.,  Handbook 

of  Hydraulics , Fifth  Edition,  McGraw  - Hill  Book  Company, 
New  York,  1963. 

6.  Soil  Conservation  Service,  "National  Engineering  Handbook  - 
Section  4,  Hydrology,"  U.S.  Department  of  Agriculture, 

1964. 

7.  Soil  Conservation  Service,  "National  Engineering  Handbook  - 
Section  5,  Hydraulics,"  U.S.  Department  of  Agriculture. 

8.  U.S.  Army,  Hydrologic  Engineering  Center,  "Flood  Hydrograph 
Package  (HEC-1),  Dam  Safety  Investigations,  Users 
Manual,"  Corps  of  Engineers,  Davis,  California,  September 
1978. 

9.  U.S.  Army,  "Inventory  of  United  States  Dams,"  Corps  of 
Engineers,  9 September  1978. 

10.  U.S.  Army,  Office  of  the  Chief  of  Engineers,  "Appendix  D, 
Recommended  Guidelines  for  Safety  Inspection  of  Dams," 
National  Program  of  Inspection  of  Dams,  Volume  1,  Corps 
of  Engineers,  Washington,  D.C.,  May  1975. 

11.  U.S.  Army,  Office  of  the  Chief  of  Engineers,  Engineering 
Circular  EC-1110-2-163  (Draft  Engineering  Manual), 

"Spillway  and  Freeboard  Requirements  for  Dams,  Appendix  C, 
Hydrometeorological  Criteria  and  Hyetograph  Estimates," 
(August  1975). 

12.  U.S.  Army,  Office  of  the  Chief  of  Engineers,  Engineering 
Circular  EC-1110-2-188,  "Engineering  and  Design,  National 
Program  of  Inspection  of  Non-Federal  Dams,"  Corps  of 
Engineers,  Washington,  D.C.,  30  December  1977. 


U.S.  Army,  Office  of  the  Chief  of  Engineers,  Engineer 
Technical  Letter  No.  ETL  1110-2-234,  “Engineering  and 
Design,  National  Program  of  Inspection  of  Non-Federal 
Dams,  Review  of  Spillway  Adequacy,"  Corps  of  Engineers 
Washington,  D.C.,  10  May  1978. 

U.S.  Department  of  Commerce,  "Technical  Paper  No.  40, 
Rainfall  Frequency  Atlas  of  the  United  States  for  Dura 
tions  from  30  Minutes  to  24  Hours  and  Return  Periods 
from  1 to  100  Years,"  Weather  Bureau,  Washington,  D.C. 
May  1961. 


NAME  OF  DAM:  GREENE  ACRES 
VU-2 


